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Abstract
Objectives-To examine the extent of international differences in children's exposure to traffic as pedestrians or bicyclists. Design-Children's travel patterns were surveyed using a parent-child administered questionnaire. Children were sampled via primary schools, using a probability cluster sampling design. Setting-Six cities in five countries: Melbourne and Perth (Australia), Montreal (Canada), Auckland (New Zealand), Umea (Sweden), and Baltimore (USA). Subjects-Children aged 6 and 9 years. Main outcome measures-Modes oftravel on the school-home journey, total daily time spent waLking, and the average daily number of roads crossed. Main findings-Responses were obtained from the parents of 13 423 children. There are distinct patterns of children's travel in the six cities studied. Children's travel in the three Australasian cities, Melbourne, Perth and Auckland, is characterised by high car use, low levels of bicycling, and a steep decline in walking with increasing car ownership. In these cities, over a third of the children sampled spent less than five minutes walking per day. In Montreal, walking and public transport were the most common modes of travel. In Umea, walking and bicycling predominated, with very low use of motorised transport. In comparison with children in the Australasian and North American cities, children in Umea spend more time walking, with 87% of children walking for more than five minutes per day. Conclusions-There are large international differences in the extent to which children walk and cycle. These findings would suggest that differences in 'exposure to risk' may be an important contributor to international differences in pedestrian injury rates. There are also substantial differences in pedestrian exposure to risk by levels of car ownershipdifferences that may explain socioeconomic differentials in pedestrian injury The increase in the use of motorised transport during the second half of the twentieth century has had important implications for child health. In the heavily motorised countries, pedestrian-motor vehicle collisions are a leading cause of death in childhood, and an important cause of acquired disability.' 2 In addition, the use of car travel for journeys that would previously have been made on foot has provoked concerns about declining levels of physical activity in childhood, and the effect this might have on health in later life.'4 A deeper understanding of both these issues requires information about travel patterns in childhood.
The concept of 'exposure to risk' is central to understanding the epidemiology of childhood traffic injuries. Children who are driven to school are exposed to the risk of vehicle occupant injury but are not exposed to the risk of pedestrian injury on that particular journey. For child pedestrian injury, an understanding of how pedestrian exposure to risk varies between and within populations may answer some of the most important etiologic questions: why injury rates vary between countries and why some population subgroups have higher injury rates than others.
There are striking international differences in child pedestrian death rates. By comparison with Sweden in 1987, the mortality rate in New Zealand was 2.1 times higher, and in the USA 1.9 times higher.5 The low death rate in Sweden has been the subject of considerable speculation. It has been suggested that it is the result of urban planning initiatives, taken in the early 1 960s, that increased the safety of children as pedestrians. 6 An alternative explanation is that Swedish children walk less, in which case the low injury rate may represent a trade-offbetween injury risk and the benefits of physical activity. To examine the extent of international differences in child pedestrian exposure to risk, we surveyed the travel patterns of young school aged children in Australia, Canada, New Zealand, Sweden, and the USA.
Methods
Children from six cities in five countries were surveyed: Melbourne and Perth (Australia), Editors note: readers will note that this paper includes several members of the editorial board among its authors. To avoid any conflict of interest, the entire reviewing process was handled by an associate editor -as they say in the judiciary, the editor recused himself from the process from start to finish.
Montreal (Canada), Auckland (New Zealand), Umea (Sweden), and Baltimore (USA). Study cities were a convenience sample, chosen because they provided a broad geographical coverage and because people with the interest and expertise necessary to conduct the present study were located in them. Subjects were selected using a probability cluster design, except in Umea, where all children in the desired age range were approached. For the two stage sampling, the sampling frames for the primary sampling units were lists of all primary schools in the sampled cities. Schools were selected with probability proportional to total enrolment in the age groups of interest. An intenational study of the exposure of children to traffic Melbourne  <5  44  45  41  50  40  11  39  49  <15  72  74  68  78  70  34  67  77  Perth  <5  52  54  49  57  48  44  46  56  <15  76  76  75  79  75  58  71  80  Aucldand  <5  40  45  36  43  35  15  31  48  <15  69  71  64  74  65  39  62  76  Montreal   <5  30  35  24  29  31  18  27  44  <15  66  67  60  68  70  58  64  77  Baltimore  <5  31  37  24  33  27  9 dual school. Table 6 shows the proportions of children who walk to school and total streets crossed by response rate tertiles. In both cities, there was no clear relationship between pedestrian activity and response rate.
Discussion
Distinct patterns of children's travel can be discerned in the six cities studied. These findings suggest that differences in 'exposure to risk' are likely to be an important contributor to international differences in injury rates. There are also substantial differences in pedestrian exposure to risk by levels of car ownership. These Alternatively, the impact of non-response can be judged by considering a worst case scenario. In Umea, 41% of 9 years old bicycled from school. If it is assumed that none of the non-respondent 9 year olds in Umea bicycled, then the prevalence ofbicycling would be 18%, still substantially greater than the other cities. Finally, our analyses ofthe proportions walking to school and the total streets crossed by tertiles of school based response rates did not show any clear relationship between pedestrian activity and response rates.
Because travel patterns were determined by self report, the validity of these data is open to question. The validity of interview reported pedestrian activity was studied by Routledge et al who observed a child's pedestrian activity one day and interviewed the same child the following day. 9 The results showed that pedestrian exposure to risk was slightly underreported-86% of the number of roads observed to be crossed were reported. Similar results were obtained in a validation study in Perth.10 Under-reporting of pedestrian activity is probably due to children forgetting road crossings. In our study, we attempted to minimise under-reporting by asking children to complete the questionnaire with their parents in the evening after systemically reviewing their road crossings for that day.
Through its effect on travel patterns, the urban transport infrastructure may influence both injury risk and levels of physical activity. World wide, traffic volume is predicted to increase well into the next century."I This study provides a baseline against which future changes in childhood travel patterns can be judged. In cities everywhere, differential exposure to traffic is a major contributor to socioeconomic gradients in childhood mortality.
